Cross-linking of NCAM receptors on neurons induces programmed cell death.
Programmed cell death has been implicated in the loss of neurons that occurs in many neurodegenerative diseases. This has led to an increased interest in the types of stimuli that can initiate neurons to undergo programmed cell death. Previously, we have shown that cross-linking of membrane receptors with the lectin concanavalin A can trigger programmed cell death in neurons [D.H. Cribbs, V.M. Kreng, A.J. Anderson, C.W. Cotman, Cross-linking of Concanavalin A receptors on cortical neurons induces programmed cell death, Neuroscience 75 (1996) 173-185]. Concanavalin A, however, binds to many surface glycoproteins and therefore, it is important to determine whether certain specific receptors can initiate the program. We found that surface immobilized anti-neural cell adhesion molecules (NCAM) monoclonal antibodies provide a good substrate for adhesion and neurite outgrowth for cortical neurons. However, neurons treated directly with soluble anti-NCAM monoclonal antibodies show significant cell death after 24 h and exhibit the morphological and biochemical features indicative of apoptosis, including membrane blebbing, cell shrinkage, condensation of nuclear chromatin and internucleosomal DNA cleavage.